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(57) [Abstractl 

This invention presents an antireflective filter which solves the problems of stain 
resistance, slipperiness, abrasion resistance, etc. 
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[Solution Means] . 4 

An antireflective filter comprising a transparent substrate 2, a single layer or multilayer 
antireflective film 3 which is provided on this transparent substrate 2, and a surface treated 
layer which is coated with the surface treatment agent 5 comprised of Chemical Formula 1 
on the surface of this antireflective film 3. 

[Chemical Formula 1] 



Substituent R and Q show long chain hydrocarbon group or fluoropolyether; n is a positive integer of less than 6. 

Therefore, with regard to an antireflective filter structured as stated above, by coating a 
surface treatment agent 5 comprising the phosphazene compound having a long chain 
hydrocarbon group or fluoropolyether shown in Chemical Formula 1 on the surface of the 
antireflective film 3, the lubrication which the phosphazene compound possesses is 
endowed upon the surface of the antireflective filter 1. 



vertical sectional view of the main part of antireflective filter comprising two layers of the antireflective 
film of this invention. 

[Claims] 
[Claim 1] 

An antireflective film comprising a transparent substrate, a single layer or multilayer 
antireflective film provided on the transparent substrate stated above, and a surface treated 
layer coated with a surface treatment agent comprising the phosphazene compound shown 
by Chemical Formula 1 on the surface of the antireflective film stated above. 
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[Chemical Formula 1] 4 

{ro ^ p ^ 4oq) ^ 

Substituent R and Q show long chain hydrocarbon group or fluoropolyether; n is a positive integer of less than 6. 

[Claim 2] The antireflective filter described in Claim 1 which is characterized by comprising 
said antireflective film where at least the neighborhood of the surface part is structured with 
a substance consisting of silicon dioxide. 

[Detailed Explanation of the Invention] 
[0001] [Technical Field of the Invention] 

The present invention relates to an antireflective filter possessing superior stain 
resistance, scratch resistance, fabrication resistance, slipperiness, abrasion resistance, etc. 

[0002] [Prior Technology] 

Conventionally, an antireflective filter for antiglare purposes has been presented for the 
front plate of CRT, liquid crystal display, etc. 

As this antireflective filter, there is the type where an inorganic multilayer thin film is 
provided on a glass sheet or a plastic plate as an antireflective film and installed on a front 
display surface, the type where an inorganic multilayer thin film is provided on a plastic 
film as an antireflective film and where this film is sealed with a glass plate or plastic plate 
and installed on a front display surface, and the type where plastic film providing an 
inorganic multilayer thin film as the antireflective film is sealed directly onto the display 
surface. 

[0003] With regard to a conventional antireflective filter, there are those which possess two 
layer antireflective film on a transparent substrate (Tokkyo Kokai No. J.P. Sho. 58 - 46301 
and Tokkyo Kokai No. J.P. Sho. 59 - 50401), those which possess three layer antireflective 
film on a transparent substrate (Tokkyo Kokai No. J.P. Sho. 59 - 49501 and Tokkyo Kokai No. 
J.P. Sho. 59 - 50401), and those which possess four antireflective film on a transparent 
substrate (Tokkyo Kokai No. J.P. Sho. 61 - 168899). 

[0004] As the transparent substrate, molding of glass, plastic, etc., sheet, film, etc., have been 
used, especially plastic substrate previously provided with a coating material for the purpose 
of improving adhesion property, hardness, chemical resistance, durability, dye affinity, etc. 
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However, these coated materials do not impair the transparency of the transparent 
substrate. 

[0005] Also, there are antireflective films where inorganic oxide vapor deposited on a 
transparent substrate, inorganic fine particle mixed with organic material as a liquid 
composition, or inorganic fine particle mixed with inorganic material are coated on a 
transparent substrate. 

[0006] The inorganic oxide, for instance, Si0 2 , etc., is coated and formed on the transparent 
substrate by the physical vapor deposition (physical vapour deposition, PVD) method 
represented by ion plating method, sputtering method, etc. 

[0007] The liquid composition is coated and formed on the transparent substrate by the 
usage of an ordinary coating method represented by curtain flow coating, dip coating, spin 
coating, etc. As the liquid compositions, those where approximately 30% of inorganic fine 
particles are dispersed in organic material, or those which are inorganic material and are 
able to disperse or dissolve in solvent, or those which are itself liquid inorganic material, or 
a mixture of this organic material and inorganic material is used. 

[0008] When inorganic fine particles are dispersed in organic material, they become hard or 
dry, and this is an antireflective film having a hard surface hardness. Furthermore, 
inorganic fine particle is able to disperse or dissolve in solvent, or it is dispersed in liquid 
inorganic material. In this case, the inorganic fine particle also provide a hard surface 
hardness when the inorganic material is hardened or dried and becomes an antireflective 
film. 

[0009] In an antireflective filter, the antireflective film has high surface hardness because of 
the inorganic oxide or inorganic fine particle, but the physicaf properties of the surface such 
as stain resistance, abrasion resistance, slipperiness, water repellency, etc., cannot be satisfied. 

[0010] Therefore, the physical property of the surface of the antireflective film is improved 
by coating and forming various surface treatment agents. This surface treatment agent is 
vapor deposited on the surface for the purpose of endowing slipperiness and water 
repellency upon the surface of the antireflective filter, and for instance, fluorine series such 
as polytetrafluoroethylene, etc., are used (Tokkyo Kokai No. J.P. Hei. 3 - 266801). 
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[0011] [Problem Solved by the Invention] 

But, the surface of the antireflective filter stated above comprising antireflective film 
has the problems of easy staining, and also it is scratched easily due to poor surface 
slipperiness. 

[0012] Also, the antireflective filter where the antireflective film is coated with the surface 
treatment agent stated above possesses improved water repellency, but it cannot obtain 
satisfactory results with regard to friction resistance and abrasion resistance. 

[0013] The objective of this invention is to present an antireflective filter which solves the 
problems relating to stain resistance, slipperiness, abrasion resistance, etc. 

[0014] [Method for Solving the Problem] 

This is an antireflective filter which achieves the objective of this invention 
comprising a transparent substrate, a single layer or multilayer antireflective film provided 
on said transparent substrate and a surface treated layer coated with the surface treatment 
agent shown by Chemical Formula 2 on the outermost surface of the transparent substrate 
stated above. 

[0015] [Chemical Formula 2] 



(ro) 



n 



■Hoq) 



6-n 



Substituent R and Q show long chain hydrocarbon group or fluoropolyether, n is a positive integer of less than 6. 

[0016] Consequently, by coating a surface treatment agent comprising the phosphazene 
compound having a long chain hydrocarbon group or fluoropolyether shown by Chemical 
Formula 2 on the surface of the antireflection film, the lubrication which the phosphazene 
compound possesses is endowed upon the surface of the antireflective filter structured as 
stated above. 

[0017] [Practical Example of the Invention] 

Hereinafter, the details of the antireflective filter by this invention will be explained by 
the Practical Example and with the usage of the Diagram. 

For instance, recent diversifications in image display units represented by televisions 
for broadcast reception have progressed rapidly due to developments in information 
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systems for computer applications. An image, that is to say, the stationary and moving 
image of characters, numbers, patterns, etc., which can be visually perceived by people. 

[0018] The image display unit visualizes the information by an exterior light control system 
(the light intensity entering the eye in the light path is controlled) or a light emission 
control system (the input energy of the light emitting material is controlled), and does 
imaging by direct vision or projection. 

As these examples, there are cathode ray tube (CRT), laser display, photochrome 
display, electronic display, liquid crystal display, plasma display, light emitting diode display, 
light valve, etc. Furthermore, the antireflective filter of this invention is not limited by the 
various display units stated above, and it includes instruments, etc., which provide a front 
plate on the surface possessing the antireflective filter. 

[0019] As shown in Diagram 1, an antireflective filter 1 is structured by forming two layers 
of antireflective film 3 on a transparent substrate 2, and with that, the surface treatment 
agent 5 is coated and formed on the antireflective film 3. Also, as shown in Diagram 2, an 
antireflective filter 1 is structured by forming' three layers of antireflective film 4 on a ' 
transparent substrate 2, and with that the surface treatment agent 5 is coated and formed on 
the antireflective film 4. 

[0020] The antireflective filter 1 is formed by coating the surface treatment agent 5 
comprising the phosphazene compound having a long chain hydrocarbon group or 
fluoropolyether group shown by Chemical Formula 2 on the surface so as to endow the 
surface physical properties of stain resistance, slipperiness, abrasion resistance, hand stain 
resistance, etc. The phosphazene compound where a long chain hydrocarbon group or 
fluoropolyether is bonded to a substituent R and/or Q is shown by Chemical Formula 2. 
However, the substituent R and Q shown in Chemical Formula 2 may be identical of 
different. Also, the n shown in Chemical Formula 2 may be a positive integer of less than 6 
or 0. 

[0021] It is better to have fluoropolyether to improve wettability which is a capability of the 
surface treatment agent 5, but it is not especially necessary. Therefore, the ratio of 
fluoropolyether and hydrocarbon may be more than 0, but preferably less than 5 when its 
solubility in solvent is considered. Also, the functional group of the fluoropolyether is as 
follows, but it is not limited by these. 



(7) 



Lang. Serv. Ident No. 26 

i 

[0022] As fluoropolyether possessing a monofunctional group, there are F(CF 2 CF 2 CF 2 0) n/ 
CFsCOCFCCF^CFzJmCOCFz)^ F(C(CFa)FCF20)k, etc.; as the fluoropolyether possessing a 
multifunctional group, there are (OC2F 4 )p(OCF2) q/ etc. 

[0023] Here, j, m, n, k, p and q show an integer of more than 1. 

[0024] Furthermore, the preferable carbon number of the long chain hydrocarbon group is 
more than 10 when the solubility of the volatile solvent which is a nonpolar solvent is 
considered. However, there is no influence on its performance as a surface treatment agent 
even if at least one of the substituents R and Q shown in Chemical Formula 2 of the 
phosphazene compound possesses a hydrocarbon group of more than 10 carbon numbers, 
or if the other is a methyl group. 

[0025] As the coating method, an ordinary coating method may be used, but spin coating, 
dip coating, curtain flow coating, etc., are used from the viewpoint of the uniformity of the 
antireflective effectiveness and to control the antireflective interference color. Also, the 
method of film coating by impregnating the surface treatment agent into paper, cloth, etc., is 
also used. 

[0026] In the method stated above, the surface to be coated is preferably washed before 
coating. As the washing method, removing soil by surfactant, degreasing by an organic 
solvent, steam cleaning by freon, etc., are used. 

Also, pretreatment of the surface which is coated is effective in improving the adhesion 
of the surface treatment agent and durability. For instance, a chemical treatment such as 
active gas, acid, alkali, etc., are used for the pretreatment. 

[0027] The surface treatment agent 5 is adjusted by diluting the phosphazene compound 
having a long chain hydrocarbon group or fluoropolyether shown by Chemical Formula 2 
with a volatile solvent. The volatile solvent is not especially limited, but is should be 
decided by considering the stability of its composition, wettability of the coated surface, 
volatility, etc. The volatile solvent is limited to freon or perfluoroalkane series when the 
side chain shown by the substituents R and Q shown in Chemical Formula 2 comprises of 
only fluoropolyether. However, when the substituent R and Q comprises a long chain 
hydrocarbon group, the volatile solvent can be used as a mixture of various organic 
solvents to dissolve the phosphazene compound shown by Chemical Formula 2 in an 
ordinary organic solvent such as ether, alcohol, acetone, etc. 
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[0028] Furthermore, the film thickness of the surface treatment agent 5 comprising the 
phosphazene compound having a long chain hydrocarbon group or fluoropolyether shown 
by Chemical Formula 2 is not especially limited, but it is preferably 0.5 nm to 10 run for the 
relationship between the balance of antireflectivity and stationary contact angle to water and 
the surface hardness. 

[0029] The surface treatment agent formed as stated above is coated onto the antireflective 
film provided on the transparent substrate 2. 

[0030] When the antireflective effectiveness is sufficient with one surface of the transparent 
substrate 2, even if the other surface of the transparent substrate is coated with opaque 
material, it can be used as the transparent substrate 2. 

Also, a substrate comprising organic polymer can be used as the transparent substrate 2, 
but preferably polymethylmethacrylate and its copolymer, polycarbonate, diethylene glycol 
bisacryl carbonate (CR-39), di(metha) acrylate polymer and its copolymer of (bromination) 
bisphenol A, polymer and its copolymer of urethane-modified monomer of mono(metha) 
acrylate of (bromination) bisphenol A, polyester, especially polyethylene terephthalate, 
polyethylene naphthalate and unsaturated polyester, acrylonitrile-styrene copolymer, vinyl 
chloride, polyurethane, epoxy resin and aramid resin are used from the viewpoint of 
physical properties such as transparency, index of refraction, optical properties such as 
dispersion, etc., impact resistance, heat resistance, durability, etc. 

[0031] As the antireflective layer 3, Si0 2 is mainly used as the inorganic oxide, and other 
than that inorganic oxide such as A1 2 0 3 , Zr0 2 , Ti0 2 , SiO, HF0 2 , ZnO, In 2 0 3 /Sn0 2 , TiO, 
Ti 2 0 3 , Y3O3, Sb 2 0 3 , MgO, Ce0 2 , etc., are applied. The surface of the antireflective film 3 
formed with these inorganic oxides is preferably Si0 2 . An antireflective film 3 formed with 
Si0 2 has sufficient surface hardness, and it improves the objective abrasion resistance and 
durability of this invention. 

[0032] Also, the optical film thickness of the antireflective film 3 should be decided based on 
the performances required other than the antireflective effectiveness, but especially there is 
a condition for maximum antireflective film effectiveness. The optical film thickness is 
defined as the index of refraction of the coated material and the product of the film 
thickness. 
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[0033] In cases where the antireflective film 3 is comprised of 2 layers, the index of refraction 
of 3A which is the first layer from the substrate 2 is higher than the transparent substrate 2 
and 3B provided on the first layer 3A as shown in Diagram 1. The optical film thickness of 
3A and the second layer 3B satisfies the following conditions. 

[0034] First Layer 3A mX/4 x 0. 7<nidi<mX./4 x 1 .3 

Second Layer 3B nA./4xO. 7<n 2 d 2 <nX/4 x 1 .3 
(here, nj and n 2 are the respective index of refractions of the first layer 3A and the second 
layer 3B, di and d 2 are the respective film thicknesses of the first layer 3A and the second 
layer 3B (nm units), m is a positive integer, n is a positive odd number, X is an arbitrary 
reference wavelength (nm units) in the visual periphery region.) 

Also, in cases where the antireflective film 4 is comprised of three layers, the index of 
refraction of 4A which is the first layer from the transparent substrate 2 is higher than the 
index of refraction of the transparent substrate 2, and it is lower than the second layer 4B 
provided on the first layer 4A as shown in Diagram 2. 

Furthermore, the index of refraction of the third layer 4C provided on the second layer 
4B is lower than the first layer 4A and the second layer 4B (Translator's Note : the Japanese 
original repeats "4A" instead of "4B"). The optical film thickness of the first layer 4A, the 
second layer 4B and the third layer 4C satisfies the following conditions. 

[0035] First Layer 4A R/4x0. 7<mdi<lX/4 x 1 .3 

Second Layer 4B mA./4xO. 7<n 2 d 2 <mX/4 x 1 .3 

Third Layer 4C nA./4xO. 7<n 3 d 3 <nX/4 x 1 .3 
(here, m, n 2 and n 3 are the respective index of refraction of the first layer 4A, the second 
layer 4B and the third layer 4C, di, d 2 and d 3 are the respective film thicknesses (nm units) 
of the first layer 4A, the second layer 4B and the third layer 4C, 1 is a positive integer, m is a 
positive integer, n is a positive odd number, A. is an arbitrary reference wavelength (nm 
units) in the visual periphery region.) Also, an antireflective film comprising inorganic 
series material can be obtained by coating using the physical vapor deposition (Physical 
Vapour Deposition, PVD) method represented by vacuum vapor deposition method, ion 
plating method and sputtering method. 

[0036] Also, the antireflective film 3 is formed by coating a liquid composition on the 
transparent substrate 2. In this case, a liquid composition possessing a viscosity of less than 
10 poise, preferably less than 1 poise at the application temperature is used. As the coating 
method, it is possible to use an ordinary coating method, but curtain flow coating, dip 
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coating, spin coating, etc., are preferably used from the viewpoint of controlling the film 
thickness. 

[0037] With regard to this liquid composition which satisfies the condition of refraction 
index as a coating and which itself disperses and dissolves in solvent, inorganic series fine 
particle dispersed in an organic material especially to the extent of not impairing the 
transparency, inorganic material possessing film forming property which disperses and 
dissolves in the solvent, or which is itself a liquid, and a mixture of aforesaid organic 
material and aforesaid inorganic material are used. 

[0038] As the organic material, there are various polymer compositions having a relatively 
high index of refraction such as polycarbonate, etc., various curable resin forming 
compositions such as melamine resin, etc., and urethane forming compositions such as 
aromatic isocyanate, etc. In addition, as the organic material, there is vinyl copolymer 
possessing a relatively low index of refraction which does not contain an aromatic ring and 
contains vinyl copolymer, various fluorine substituted polymers, polyester polymer fiber 
derivative which do not contain an aromatic ring, silicone polymer hydrocarbon polymer, 
etc. 

[0039] As the organic material which is dispersed with inorganic fine particle, the substrate 
possessing a relatively low index of refraction stated above is used even in cases where an 
antireflective film 3 possessing a high index of refraction is formed, because inorganic fine 
particle possesses a high index of refraction. Furthermore, organic substituted silicon 
compound is included in the organic material which disperses and dissolves the inorganic 
fine particle. 

[0040] With regard to the inorganic material possessing a film forming property which is 
dispersed or dissolved in the solvent, or is itself a liquid, there are various element 
alkoxides, organic acid salt and coordination compound which is bonded with a 
coordination compound as a substrate possessing a relatively high index of refraction. As 
this example, metal alcolate compound such as titanium tetraethoxide, etc., chelate 
compound such as dibutoxy titanium bisacetylacetonate, etc., are used. Also, as the 
inorganic material which possesses a film forming property and disperses or dissolves in 
solvent, or is itself a liquid, as a substrate which possesses a relatively low index of 
refraction, fine particle silica such as organic substituted silicon compound which does not 
contain an aromatic ring, various alkyl silicate, and silica sol dispersed in a colloidal state 
are used. 
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[0041] With regard to the structure of an antireflective film 3 comprised of two layers, the 
liquid composition of the first layer 3 A is coated on the transparent substrate 2, and the 
liquid composition of the second layer 3B is coated on the first layer 3A. In this case, the 
index of refraction of the liquid composition of the first layer 3A is more than 0.03 higher, 
preferably more than 0.05 higher than the index of refraction of the transparent substrate 2 
and the index of refraction of the liquid composition of the second layer 3B. 

[0042] Also, with regard to the structure of the antireflective film 4 comprised of three 
layers, the liquid composition of the first layer 4A is coated onto the transparent substrate 2, 
the liquid composition of the second layer 4B is coated on the first layer 4A, and the liquid 
composition of the third layer 4C is coated on the second layer 4B. In this case, the index of 
refraction of the liquid composition of the first layer 4A is more than 0.03 higher, preferably 
more than 0.05 higher than the index of refraction of the transparent substrate 2 and the 
index of refraction of the liquid composition of the' third layer 4C. On the other hand, the 
index of refraction of the liquid composition of the second layer 4B is more than 0.03 higher, 
preferably more than 0.05 higher than the index of refraction of the liquid composition of 
the first layer 4A. 

[0043] In cases of coating the antireflective film and antireflective layers 4, adhesion can be 
improved by respectively applying chemical treatment and physical treatment to the layers 
in contact with each other. 

[0044] As for the liquid composition, the first layer 3A is coated onto the transparent 
substrate 2 by the method stated above. The second layer 3B may be coated after the first 
layer 3 A is coated, and it is hardened and /or dried, but it may be coated by preliminary 
hardening and /or drying. In the case of preliminary hardening and /or drying, the 
antireflective film 3 is simultaneously hardened and /or dried after all of the layers have 
been coated. 

[0045] The antireflective filter 1 structured as stated above where the underlayer of the 
surface treatment agent 5 is the antireflective film 3 as stated above is not limited to this 
structure. 

[0046] That is to say, with regard to the surface treatment agent, the underlayer of the surface 
treatment agent 5 coated by a coating material of hard coating, etc., may be used. Rather 
than that, the various physical properties such as adhesion, hardness, chemical resistance, 
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dye affinity, etc., of the surface treatment agent 5 can be improved by the coating material, 
etc., of the underlayer. 

[0047] Also, the hardness of the surface treatment agent 5 can be improved by coating on the 
surface hardened plastic film as described in Tokkyo Koho No. J.P. Sho. 150 - 28092, Tokkyo 
Koho No. J.P. Sho. 50 - 28446, Tokkyo Koho No. J.P. Sho. 50 - 39449, Tokkyo Koho No. J.P. 
Sho. 51 - 24368, Tokkyo Kokai No. J.P. Sho. 52 - 112698 and Tokkyo Koho No. J.P. Sho. 57 - 
2735. Furthermore, the surface treatment agent 5 can be coated on the surface of the acrylic 
crosslinked material which is the synthesis of (metha) acrylic acid, pentaerythritol, etc. 

[0048] Hereinafter, the present invention will be concretely explained by the Practical 
Examples. However, the present invention is not limited by these examples. 

[0049] The phosphazene compound used in this invention is comprised of the structure 
possessing a substituent R as the carbon number 18 alkyl group and a substituent Q as 
CH2CF 2 (CF20) n (C2F40) m CF 2 CH2 (n and m are integers of more than 1). 

[0050] The surface treatment agent 5 was prepared by mixing 0.4 parts by weight of said 
phosphazene compound, 380 parts by weight of hexane and 20 parts by weight of alcohol, 
and it was homogeneously mixed, furthermore, its filtration was done by a membrane filter. 

[0051] As the transparent substrate 2, hard coated polyethylene terephthalate (PET) 
possessing a thickness of 100 urn was used. 

[0052] Antireflective films were formed by predepositing ITO possessing a thickness of 120 
nm as the first layer 3A on one side of PET film, and Si0 2 possessing a thickness of 70 nm as 
the second layer 3B was deposited on it by using the vacuum vapor deposition method. 

[0053] The antireflective filter 1 was obtained by dip coating the surface treatment agent 5 on 
the antireflective film 3 at a pull up rate of 5 cm/minute. 

[0054] The phosphazene compound in this invention comprises the structure of the 
substituents R and Q shown in Table 2 as the phosphazene compound possessing a long 
chain hydrocarbon group or fluoropolyether shown by Chemical Formula 2. 
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surface treatment agent 


R 


Q 


Practical Example 2 


C18H37 


F(CF 2 CF2CF20)CF 2 CF2CH2 


Practical Example 3 


C18H37 


CF 3 

F(CFCF 2 0)CF 2 CF 2 CH2 


Practical Example 4 


C18H37 


C18H37C6H5 


Practical Example 5 


C14H29 


C18H33 


Practical Example 6 


Q8H33 


C19H37C6H11 


Practical Example 7 


C10H21 


F(CF 2 CF 2 CF20)CF2CF 2 CH2 


Practical Example 8 


C18H37 


CH 3 


Practical Example 9 


C18H33 


CH 2 CF2(CF20)n(C2F40) m CF2CH 2 


Practical Example 10 


C10H21 


CH 2 CF2(CF2O) n (C2F40) m CF2CH 2 



[0056] And, the surface treatment agent 5 was prepared by the usage of these phosphazene 
compounds shown in Practical Examples 2 to 10 in a manner similar to Practical Example 1. 
Also, an antireflective filter 1 was obtained in a manner similar to Practical Example 1. 

[0057] [Comparative Example 1 to Comparative Example 3] 

For comparison, the phosphazene compounds comprising the structure shown in 
Table 2 as the substituents R and Q shown by Chemical Formula 2 were obtained in a 
manner similar to Practical Example 1. 

[0058] [Table 2] 



surface treatment agent 


R 


Q 


Comparative Example 1 


CH 3 


CH 3 


Comparative Example 2 


C 8 H 17 


CH 3 


Comparative Example 3 


C 2 H 5 


F(CF 2 CF2CF20)CF 2 CF2CH2 



[0059] [Comparative Example 4 to Comparative Example 8] 

In these comparative examples, an antireflective filter 1 which was not coated with the 
surface treatment agent 5 (Comparative Example 4), and which was coated with 
fluorocarbon resin as the surface treatment agent 5 (Comparative Example 5 to Comparative 
Example 8) were obtained in a manner similar to Practical Example 1. 

Concretely, the antireflective filter 1 which was coated with polytetrafluoroethylene as 
the surface treatment agent 5 shown in Comparative Example 5, polyvinylidene fluoride as 
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the surface treatment agent 5 shown in Comparative Example 6, tetrafluoroethylene- 
ethylene copolymer as the surface treatment agent 5 shown in Comparative Example 7, and 
chlorotrifluoroethylene-ethylene copolymer as the surface treatment agent 5 shown in 
Comparative Example 8 were obtained. 

[0060] [Performance Evaluation Test] 

The performance test of the antireflective filter 1 in Practical Examples 1 to 10 and 
Comparative Examples 1 to 8 were done using the method stated below. 

[0061] (1) Stain resistance test 

5 ml of tap water was dripped on the surface of the filter, it was allowed to stand, for 48 
hours at room temperature, the water stain was wiped off with a cloth, and the stain 
resistance was judged by observing the residual state of the water stain. 

[0062] As a result, when the water stain could be removed it was satisfactory, and when the 
water stain could not be removed it was poor. 

[0063] (2) Slipperiness test 

The slipperiness was judged by the caught condition when the surface of the filter was 
scratched with a pencil. As a result, no caught at all was O, being caught when strongly 
scratched was A, and being caught even when weakly scratched was X. 

[0064] (3) Abrasion resistance test 

The abrasion resistance was judged by observing the state of the surface after the surface 
of the filter was rubbed 30 times with steel wool #0000 with a 200 g load. As a result, no 
damage at all was O, the occurrence of small damage was A, and the occurrence of 
considerable damage was X. 

[0065] (4) Hand stain resistance 

The surface of the filter was touched with a fingertip, and the hand stain resistance was 
judged by observing the state of the surface. As a result, fingerprints not showing was O, 
easily removable fingerprints was A, and fingerprint clearly showing was X. 

[0066] Test Result 

The test results of Practical Examples 1 to 10 in categories (1) to (4) are shown in Table 3. 
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Lang. Serv. Ident. No. 26 ^ 
[Brief Explanation of the Diagrams] . 4 

[Diagram 1] Diagram 1 is a vertical sectional view of the main part of the antireflective filter 
comprising two layers of the antireflective film of this invention. 

[Diagram 2] Diagram 2 is a vertical sectional view of the main part of the antireflective filter 
comprising three layers of the antireflective films of this invention. 

[Explanation of the Reference Signs] 

1 antireflection filter 

2 transparent substrate 

3. 4... antireflective film 
5...surface treatment agent 

[Diagram 1] 




vertical sectional view of the main part of the antireflective filter comprising two layers of the 
antireflective film of this invention. 

[Diagram 2] 



vertical sectional view of the main part of the antireflective filter comprising three layers of the 
antireflective films of this invention 
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